Abstract Background
Introduction
Antibiotic resistance is a growing problem worldwide. Studies in many regions have reported that a substantial proportion of common bacteria are now represented by resistant strains (1) , and the prevalence of resistance appears to be increasing over time (2, 3) . Since antibiotic use induces resistance, and limiting use reduces the prevalence of resistance (4, 5) , many clinical practice guidelines now call for the more judicious use of antibiotics (6) (7) (8) .
A (9) (10) (11) , against which antibiotics have no effect, antibiotics are frequently prescribed and often of an unnecessarily broad-spectrum type. In a nationally representative sample of office visits in the United States, for example, about 60% of visits for URI resulted in a prescription for antibiotics (12) .
common setting for antibiotic overuse is in the treatment of upper respiratory tract infection (URI). Although the majority of URIs are caused by viruses
In Japan, several studies have reported that 45% to 66% of URI cases are treated with antibiotics (13, 14) . The validity of these surveys may be diminished, however, by their use of a self-report survey design with a low response rate (13) or a limited number of participating hospitals (14) . 
T a b l e 1 . S a mp l e Ch a r a c t e r i s t i c s

F i g u r e 1 . T y p e s o f a n t i b i o t i c s p r e s c r i b e d f o r n o n -s p e c i f i c URI . ) Ot h e r s i n c l u d e c l i n d a my c i n , f o s f o my c i n , a n d t e t r a c y c l i n e s .
Results
Sample characteristics
Of a total of 24, 134 
Antibiotic prescription
An antibiotic was prescribed in 60% of visits with a URI. Third-generation cephalosporins were the most commonlyprescribed drug class (46%), followed by macrolides (27%) and quinolones (16%), while the least common classes were first/second generation cephalosporins and penicillin (Fig. 1). On analysis of individual antibiotics, cefcapene T a b l e 2 . F r e q u e n c i e s a n Fig. 2A) . When we stratified by facility type (hospital outpatient clinic/physician's office), hospital outpatient clinics had a higher peak for the 40% frequency while physician's offices had a higher peak for the 90% frequency (Figs. 2B, 2C ).
(third-generation cehalosporin) (20.1% of total antibiotics prescribed) and clarythromycin (macrolide) (19.5%) were the most frequently prescribed, followed by Cefdinir (thirdgeneration cehalosporin) (12%).
Factors associated with antibiotic prescription
Distribution of facilities by frequency of antibiotics prescribing
Analysis of the frequency of antibiotic prescription by facility revealed two peaks in distribution, with one group prescribing antibiotics to about 90% of URI patients and the second appearing to do so to about 40% (
Discussion
In this study, we used insurance claims submitted to an employer-sponsored insurance company to show that antibi-
F i g u r e 2 . Di s t r i b u t i o n o f p r o v i d e r s b y t h e f r e q u e n c y o f a n t i b i o t i c p r e s c r i p t i o n s t o p a t i e n t s wi t h n o n -s p e c i f i c UR. A: Ov e r a l l ( h o s p i t a l s a n d p h y s i c i a n o f f i c e s ) . T h e r a n g e o f 0 -1 0 0 % wa s d i v i d e d i n t o 1 0 e q u a l i n t e r v a l s . B a r s i n d i c a t e t h e n u mb e r o f f a c i l i t i e s wh o s e a n t i b i o t i c p r e s c r i p t i o n r a t e f e l l wi t h i n t h a t i n t e r v a l . Ke r n e l d e n s i t y c u r v e i s o v e r l a i d o n t h e h i s t o g r a m. B : Di s t r i b u t i o n o f h o s p i t a l o u t p a t i e n t c l i n i c s . C: Di s t r i b u t i o n o f p h y s i c i a n ' s o f f i c e s .
C A B
otics were prescribed in 60% of patient visits for URI. Third-generation cephalosporins were the most frequently prescribed type, followed by macrolides. These findings show that Japan suffers the same problem of antibiotic overuse in URI patients as many other countries (12, (17) (18) (19) (9) (10) (11) 20) , most URI patients do not require antibiotics; and even for those that did have a bacterial URI, current guidelines recommend narrow-spectrum medications such as penicillin and erythromycin for the first-line therapy (9, 21 
